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Cutaneous leishmaniasis (CL) is a major public health issue in endemic reglon
Morocco, where Leishmania (L.) tropica is one of the predominant pathogens. Understandlng
its genetic diversity, modes of transmission, and diagnosis is essential for effective disease
control. This thesis integrates three complementary disciplines to propose approaches for the
study of CL: genomic analysis, predictive epidemiology, and automated diagnosis using
Artificial Intelligence(Al).

Firstly, a Whole Genome Sequencing (WGS) analysis of L. tropica was performed using
anoptimized GIP pipeline, enabling an in-depth exploration of its genetic diversity and
adaptation mechanisms. Secondly, six Machine Learning (ML) models were evaluated to
predict future CL cases based on climatic and epidemiological data, through an interactive
form. Thirdly, a mobile application based on Deep Learning (DL) was developed to support
CL diagnosis, particularly suited for healthcare professionals in low-resource settings.

Our multidisciplinary approach yielded significant results by combining Bioinformatics and
Al to strengthen strategies for CL surveillance, diagnosis, and management, while enhancing
public health tools.
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